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TI - Hydraulic driving unit for exhaust valve, has stopper piece and step sections which 

define reciprocation range of outside piston, in which inner piston slides only once outer 
piston reached its range 
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AB - JP2000282823 NOVELTY - The unit has an outer piston (31) reciprocated within a 

hydraulic cylinder ( 33) and formed with an inner cylinder bore (31c) that accommodates 
a reciprocation inner piston (32). The outer and inner piston are reciprocated by a 
pressurized oil led into an oil sac (34) through a supply port ( 35), in which the outer 
piston reciprocation is defined by a stopper piece (31a) and step sections (33a,33c). 

- DETAILED DESCRIPTION - The inner piston reciprocate only once the outer piston 
reached its reciprocation range. The stopper piece is formed at the outer surface of the 
outside piston, while the step sections are formed at the inner surface of the hydraulic 
cylinder. The inner piston is coupled to the valve stem ( 2a) top end of an exhaust valve 
(2). The outer piston has an outer diameter (D 1) larger than the outer diameter (D2) of 
the inner piston. 

- USE - For exhaust valve of engine. 

- ADVANTAGE - Reduces pressurized oil consumption in all strokes of exhaust valve. 
Improves air exhaust energy, thus improving engine performance. Increases opening 
speed at opening first stage of exhaust valve. Reduces size of hydraulic driving unit, thus 
reducing manufacturing cost. 

- DESCRIPTION OF DRAWING(S) - The figure shows the partial longitudinal 
cir oss-sectional view of the hydraulic driving unit 

- Exhaust valve 2 

- Valve stem 2a 

- Outer piston 31 
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- Stopper piece 31a 

- Inner cylinder bore 31c 

- Inner piston 32 

- Hydraulic cylinder 33 

- Step sections 33a,33c 

- Oil sac 34 

- Supply port 35 
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MAS AH IDE 

PA - MITSUBISHI HEAVY IND LTD 

TI - HYDRAULIC EXHAUST VALVE DRIVE UNIT 

AB - PROBLEM TO BE SOLVED: To increase valve opening speed, enlarge a device, and 
reduce fuel consumption ratio by simultaneously moving an outer piston and an inner 
piston for an initial fixed period at opening of an exhaust valve through pressure of 
operating oil, and moving only the inner piston after the outer piston is stopped by a 
stopper part. 

SOLUTION: At initial opening of anexhaust valve 2, an operating oil pressure P is 
acted on both of outer and inner pistons 3 1, 32 until a stopper part 3 la of the outer 
piston 3 1 collides with a step difference part 33a of a hydraulic cylinder 33. A force for 
pushing the exhaust valve 2 in a valve opening direction is set to Fl=(&pi /4)(D12&time 
s P), and then the force for pushing the exhaust valve 2 by the operating oil pressure P 
after movement of the outer piston 3 1 is stopped, becomes F 2=(&pi /4)(D22&times P). 
Here, Dl represents the outer diameter of the outer piston 31, and D2 represents the 
outer diameter of the inner piston 32. At the initial period of valve opening, relation 
between Fl and F2 is F1>F2, the valve opening speed is accelerated, and work is 
increased, whereas after a middle stage where the exhaust gas energy is small, only inner 
piston 32 having small outer diameter D2 is acted to suppress operating oil 
consumption. - •-■-«■-■ - - - ^ 
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